Autoimmune retinopathy (AIR) is a rare immune-mediated retinopathy associated with circulating antiretinal antibodies (ARAs). Other prominent features of AIR include visual field deficits and photoreceptor dysfunction in the setting of progressive unexplained vision loss. The role of inflammation is poorly understood in AIR. Since cytokines play a central role in the initiation and development of inflammation, we evaluated the presence of proinflammatory cytokines and chemokines in AIR patient sera. We demonstrate that IL-6 and CXCL9 are both elevated in AIR patient sera. Moreover, the presence and concentration of these 2 molecules appear to correlate with AIR patient disease severity. This cytokine profile, IL-6 and CXCL9, has been described to participate in a variety of autoimmune and inflammatory diseases. Our study provides support for an activated inflammatory process in AIR and identifies possible mechanisms that can drive autoimmunity in this disease.
Introduction
Autoimmune retinopathy (AIR) is an inflammatory-mediated retinopathy characterized by otherwise unexplained progressive vision loss, abnormal photoreceptor function and presence of serum antiretinal antibodies. In most cases, the ophthalmic exam, including retinal exam is unremarkable making the diagnosis difficult (Comlekoglu et al., 2013) . Autoimmune retinopathies can be classified into paraneoplastic (pAIR; cancer associated retinopathy and melanoma associated retinopathy) and non-paraneoplastic AIR (npAIR) (Grange et al., 2014) . For the purposes of this study we will focus on the latter.
Since the first reports more than two decades ago, npAIR remains an ill-defined disorder. Despite an unremarkable exam early in the disease course, patients have abnormal electroretinography and visual fields (Fox et al., 2016) . Typically, patients have no chorioretinal lesions; some may have low-grade intraocular inflammation. As the disease progresses retinal atrophy, retinal vascular attenuation and optic disc pallor may ensue along with further vision loss. Interestingly, antiretinal antibodies can also be found in healthy controls, patients with degenerative retinal disorders and patients with systemic autoimmune diseases with no ocular disease (Heckenlively et al., 1999; Shimazaki et al., 2008) . Thus, unlike paraneoplastic AIR, the specificity and the role of antiretinal antibodies in npAIR are poorly understood. Clinical response to immunomodulatory agents has also been variable, casting doubt on the inflammatory nature of this disease. Nevertheless, antiretinal antibodies and visual dysfunction are the hallmarks of npAIR and most patients are typically treated with immunomodulatory agents with the hope of slowing down the progression of disease (Forooghian et al., 2008; Davoudi et al., 2017; Adamus, 2017) .
In general, a critical component of autoimmune diseases and inflammatory disorders is a dysregulation of the immune response leading to inflammation. Over the years, several key cytokines have been increasingly identified as mediators of inflammation (Hunter and Jones, 2015) . Newer technologies, including multiplex cytokine platforms, have made cytokine testing more accessible for clinical samples.
IL-6 is a multifunctional cytokine that displays a broad and diverse range of biologic activities including control of cell growth and cell survival (Hunter and Jones, 2015) . In addition, IL-6 has been shown to mediate and regulate the immune system most notably through proliferation and activation of cytotoxic T cells, and growth and differentiation of memory B cells and plasma cells. Furthermore, IL-6 is especially well-known for its ability to trigger inflammation by
